Purpose: Given significant changes in educational environments characterised by the destruction of academic boundaries and the advent of digital natives. We aimed to verify the effectiveness of a hybrid teaching method in improving contemporary learning environments.
INTRODUCTION
A transition of higher education from traditional lecture-centered classes to greater reliance on experiencebased learning activities has led to restructure of offerings in a way that incorporates recent social and technological trends that promote greater interactive and interdisciplinary approaches to enquiry and practicebased curricula. The introduction of blended learning, the convergence of on-line and face to face educational offerings in recent years has contributed to adaptation of various educational tools and methods. Our recent introduction of the hybrid teaching method is in line with these trends.
Multi-major union can provide a convergence in content within curricula that allow students to take a variety of traditional disciplines that belong to independent disciplines including those at Oxford, Pennsylvania, and Cornell University. The curriculum has a convergent goal, but individual subjects often do not go beyond the existing academic framework.
On the other hand, a multi-disciplinary integration type diverse discipline offerings are organised into one topic that allows for integration of content through processes that realise convergence of applied concepts.
ChungAng, Yonsei and Hanyang University in Korea use this integrated approach. In the latter it is difficult for instructors to re-orient their values to prepare for classes different from their expertise or to involve two or more instructors in running a single course. Various measures are needed to ensure a successful implementation.
Korean students' experiences tend towards teacher centredness and passiveness and thus suffer from lack of potential for interaction. As a Massive Open Online Course(MOOC) is based on connectionism that emphasises mutual exchange, there are a lot of issues, such as those that might emerge from integrated learning events, that students want to resolve with their professor while engaging in learner-centered learning.
The MOOC, which allows anyone to listen to lectures online anytime and anywhere, was originally an option in educational offerings. However, some unplanned hurdles of the MOOC -absence of compulsion, difficulties for both professors and students to interact with each other, and the meagre rate of course completions, less than 10%, have raised doubt about its educational effects. Therefore, what is attracting attention in Korea as a viable alternative education tool to make up for the shortcomings of the MOOC is the 'flipped learning' approach. study searched for problem-oriented subject matter in the operation of the Korea Massive Open Online Course(K-MOOC), suggesting the need to establish diverse profit and operating models based on the nature of education to expand educational opportunities. Lee(2017) studied the role of MOOC and implications for K-MOOC operation. Although MOOC is a paradigm shift in higher education, involving credit recognition, reversal of higher education delivery, decomposition of higher education, it is necessary to utilise MOOC in various ways. Preparatory courses for first-year students have been proposed.
A multilateral review on the operation of online education programs, including MOOC, OCW(Open Course Ware), and Minerva School will be required along with further studies on the possibility of class innovations and effective operational plans. The world of education needs to be prepared and embrace the 4th Industrial Revolution in a comprehensive and integrated manner even though we are not sure how it is going to affect the education processes. Adopting change in education will help strengthen our identity; this study is significant in 
BACKGROUND

Current condition and evaluation of online open lectures
The MOOC, an innovative lecture platform, makes it easier for classroom interactions between teachers and learners or between learners. Other online lectures let learners listen passively. The MOOC is free and this has caused significant repercussions from renowned college professors. The rate of uptake of MOOC is lower than expected; a survey in Lee's(2016) study showed lower than 0.18% and technical limitations contribute to the extent of uptake. Developing tools for analysis of learning outcomes and the nature of technological advancement will lead to better understanding. The usability of the MOOC will increase over time and contribute to student preparation for the future. Developing specific plans to include the MOOC in college curricula will be a genuine solution to sharing educational resources.
MOOC utilisation plan
K-MOOC, the localised design MOOC in Korea allows for few comments to be posted in debate rooms, reflecting this Korean tendency to passive learning processes. Designs that encourage passive learning are not likely to cause students to actively participate in the learning events offered in MOOC no matter how potentially diverse and exciting they may be. Therefore, it is necessary to localise the usage of MOOC to match the Korean students' needs, particularly in offline courses.
However, for the MOOC-based classes to be useful, the role of teachers is vital. Teachers should give detailed attention and advice to students to facilitate student learning through the use of the MOOC. In offline classes, interactions with learners and constant help for their direction of activity need to be part of the offline classes.
When the course of learners' activity deviates from the education goals, teachers need to facilitate re-orientation to the central goal.
The MOOC may be seen as informal learning, basically about understanding an individual leaner's specific experience in life, imparting a unique meaning to that experience through logical inference and interpretation. Some studies go as far as concluding that the social acceptance has a significant effect on academic achievement arising from informal learning (Cha et al., 2014) .
If learners can learn from lectures at the rate and level that they want through the MOOC, it will be possible to achieve educational objectives sought by teachers. 
Hybrid teaching method
A hybrid teaching method used in this instance involved the integration of formal and informal learning with the addition of mastery learning for use in Onoff-line integrated education, achieving knowledge acquisition and expansion of thinking .
The existing lecturer-led class has the potential advantage of knowledge transfer and content density, but it overlooks the need to recognize the learner's needs and the value of learner-led learning. Flipped and blended learning approaches involve more self -directed learning, but disadvantages that appear when badly designed include the potential for learning density, opportunity for teacher feedback, and potential for diminished class concentration. Hybrid teaching models have been studied as a way to overcome the shortcomings of existing teaching methods while developing their merits.
The model designed in this study for hybrid teaching method distinguishes formal learning classroom activities from less formal self-directed learning with the MOOC utilised for preview and review. After the formal structured classroom learning, learners are more autonomous, or experience/introspection, freely on a given subject. In this step, learners experience spontaneously and proactively both offline and online, which is followed by introspection on their learning experience. The model designed for hybrid teaching method is presented in Figure 1 .
Formal learning sessions include the acquisition of The formal on/offline learning activity is followed by more process oriented student-centred learning through which learners practise deep learning or application of relevant concepts to the given subject. Learners are exposed to various experiences on a specific topic, both online and offline, and acquire knowledge from those experiences through the steps of introspection. During the phases of multiple experiences and introspection on them, learners may use any form of tools, space, and technology as they want. In informal learning, learners play a leading role while teachers are facilitators and mentors of a learning process that leads to the development of abilities including application of acquired knowledge.
As part of formal learning there is less formal but structured learning that includes a variety of activities outside the class, including everyday experiences and unplanned learning opportunities. These are likely to enhance student participation in their areas of interest. 
METHODOLOGY
The hybrid teaching method in 'Science and technology' Classess
Research: subjects and methods
The experimental study involved 68 consenting students enrolled in 'Science and Technology' classes over 14 weeks. The comparative study involved students who agreed to participate and signed the personal information agreement. Students were divided into experimental and corresponding groups: Half of students participated in traditional teaching sessions, while the other half were involved in classes using the hybrid teaching method. In the last two weeks, the focus was on evaluating the results of the questionnaire and the learning outcomes. The experimental results were considered to be statistically significant when the p-value was less than 0.05 using SPSS version 25 for Windows program. 
Existing class management
Application of hybrid teaching method
CASE STUDIES FOR CLASS
Learner analysis
A learner analysis was conducted during the first test session before application of the hybrid teaching method; the results on 68 subjects Test and Control group are as shown in Figure 4 . The groups were asked to perform a particular function at a given time. The test results showed extremely low scores throughout all three programs. The 5% of top-ranked students in test and control groups had similar results. The surveys have secured a certain level of reliability as they have produced the same results on annual surveys.
Content development
It is difficult to find MOOC content that matches the 
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Journal of Problem-Based Learning to deliver the key messages. The Learning Management System(LMS) has also been used to analyse student status of learning, learning dispositions, and learning attitudes.
Advanced/activity learning
The students were asked to identify field problems during the advanced/activity learning session. They collect the issues and problems that occur in and around them or those that are used in practice. Brainstorming encourages them to come up with solutions for those issues and problems. They also sort out the process of identifying issues and finding solutions, present all well. Figure 6 shows the activity process of learners.
Formative diagnostic assessment
Progressive diagnostic assessment deals with a variety of analyses related to learning as the class progresses.
As shown in Figure 7 the formative assessment that is conducted in every session evaluates the students on their strengths and weaknesses and provides feedback accordingly so that the students can focus on addressing their weaknesses.
RESEARCH METHODOLOGY
Study subjects and methods
The first attempt at application of the hybrid teaching method necessitated verification of effect among student study participants. The 68 liberal art students were split into control and test groups as shown in Figure 8 . 
Verification of effects of teaching methods
The study team obtained the Test Group's averages and standard deviations of academic achievement, comprehension, and field application before and after the use of the hybrid teaching method. The results are shown in (Table 1) . In a bid to identify any effects of the hybrid teaching method on learning achievement, learning comprehension, and field application, whether the distribution of each criterion follows the normality or not has been verified, and the regularity of the distribution has been confirmed. The test to verify the homogeneity of the distribution between the test group and the control group has created the significance probabilities of .148, .536, .180, respectively, confirming the homogeneity of the distribution since it does not reject a null hypothesis.
Comparison of Test and Control groups on the Regression
Line Slopes have met the condition that these are identical as the covariate variables between the two groups have no significant interaction effects on the dependent variables.
The scatter plots of the post-application grades, as opposed to the pre-application between the two groups, have also confirmed the similar results for both groups.
Analysis of differences between the groups
The covariance analysis has been conducted with the preliminary test scores and the differences between the scores before and after the application of the new teaching method as the covariates and the dependent variables, respectively. The results have obtained the F-value of 4.043 and the significance probability of .037 with the effect of the preliminary scores under control, indicating that the hybrid teaching method has a statistically significant impact on the grades at the significance level .05. 
Application of Hybrid Teaching Method Using the MOOC and Verification of its Effectiveness
The same covariance analysis has been performed to verify the effect of the hybrid teaching method on the degree of Comprehension intelligibility. The results have produced the F-value of 4.796 and the significance probability of .028 with the effect of the preliminary degree of clarity under control, indicating that the hybrid teaching method has a statistically significant impact on the grades at the significance level .05.
The effect of the hybrid teaching method on the field application upon application of the new teaching method has also been examined. The results have produced the F-value of 6.033 and the significance probability of .014
with the effect of the preliminary field application under control, once again confirming the statistically significant effect of the hybrid teaching method the field application.
The detailed results are shown in Table 2 .
Survey on satisfaction with the teaching method
The degree of satisfaction among students with the new teaching method was also ascertained. The satisfaction survey comprised 8 questions, including 4 related to benefits, 2 to interest, and the other 2 to the appropriateness of field experience. The questions and answers are described in Table 3 . Degrees of satisfaction regarding 'benefits and interest' , comparing the new teaching method and application of the hybrid teaching, showed 67% students found the new method 'very satisfactory' or 90% of students expressing a positive review when those who found it 'satisfactory' are included: 29% of the students found the number of field experience sessions insufficient but 76% of the students found field experience 'significant' . Overall the hybrid teaching method received a positive review. shown to struggle to come up with the solution when faced with a major problem while those under the traditional teaching method were shown to 'relinquish' a chance to contribute when encountering a challenging question. With respect to comprehension, the students found it hard to understand the functions outlined in lecture-based classes and struggled to find out where and
how to apply what they learned in the field. Test Group students were not very satisfied with the class load.
The professor was able to provide intensive resource sessions for underachieving students, using the MOOC until they met the acceptable level of learning outcomes.
They also helped high achieving students adjust to the method of learning, enabling tailor-made learning and improving the relevance of the educational experience.
Passive students were shown to actively participate in Of critical importance is a focus on the assessment tasks that examine outcomes specific to integration of content and processes across discipline boundaries.
